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pDG2: 

GTTAACTACGTCAGGTGGCACTTTTCGGGGAAATGTGaJCGGAACCCCTATTTGT^ 

TGTATCCGCTCATGAGACAATAACCCrGATAAATGCTTCAATAATATTGAAAAAGG^^ 

CGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCT^^ 

TGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGC^ 

CCGAAGAACGTTCTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC^ 

GAGCAACTCGGTCGCaSCATACACTATTCTCAGAATGACTTGGTTGAGTACTC^^ 

TGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAAOVCTGCG^ 

TCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACT 

CTGAATGAAGCCATACCAAACGACGAGOSTGACACCACGATGCCTGTAGCAAT^ 

TGGCGAACTACTTACTCTAGCTTCCCGGCAAOiATTAATAGACTG^ 

GCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCrG^ 

CTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTA 

ACAGATCGCTCAGATAGGTGCCTCACTGATTAAGCATTGGTAACTC 

ATTTACCCCGGTTGATAATCAGAAAAGCCCCAAAAACAGGAAGATTGTATAAGC^^ 

TTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTC^ 

AAATCAAAAGAATAGCCCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAA 

CAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATOTCCCACTACGTGAACCA 

CGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGG^ 

GAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGG^ 

CCOjCCGCGCTTAATGCGCCGCTACAGGGCGCGTAAAAGGATCTAGGTGAA^ 

TCCCTTAAaSTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAA^ 

CTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCJ^CCGCTACCAGCGGTGGT^ 

TCTTTITCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATAC^^ 

ACITCAAGAACrrCTGTAGCACCXSCCTACATACCTCGCTCTGCTAATCC^ 

TCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGa^ 

ACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCC^ 

AAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTC^^ 

GCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACT^ 

GAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCT^^ 

AGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTrCCG^ 

ACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTACGTA^TACGACT 

AATGTGCTCCTCTTTGGCTTGCTTCCGCGGGCCTJVGCCAGACAAGAACCAGT^ 

AGCGGCGCGCCGAATTCCTGCAGGATTCGAGGGCCCCTGCAGGTCAATTCTACCGGGTAGGGGA^ 

CTiiGTCTGGAGCATGCXJCTrTAGCAGCCCCGCTGGCACTTGGCGCT^ 

TCCACCGGTAGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCT^ 

CCCCCraCCCCGCAGCTCXSaSTaSTGCAGGACGTOAaWlTGGAAGTAG^^ 

CACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCXXjCCAATAGCAGC^^ 

GGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGG^ 

GGCATTCTCGCACGCTTCAAAAGTOCACGTCTGCCGCGCTGTTCrCCrC^ 

CAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTT^ 

ACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGC^ 

AAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCT^ 

TTGCGa^aCTGTGCTCX5ACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTAT^ 

TGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCy^TGCGGCGGCT^ 

ACCTGCCCATTCGACCACCAAGCXSAAACATCGCATCGAGCGAGCACGTACTCGGATGG^^ 

TGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCG^^ 

ATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGA^^ 

GGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGG 

GG CrrGACCGCrrCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCG 

TCTTCTGAGGGGATCGATCCGTCCTGTAAGTCTGCAGAAATTGATGATCTATTAAACAATAAAGA 

AAGTTTTTCCTGTCATACTTTGTTAAGAAGGGTGAGAACAGAGTACCTACATTTTGAATG^ 

GTGGGGGTGGGGTGGGATTAGATAAATGCCTGCTCTTTACTGAAGGCTCTTTACrrATTC 

TTGGATATCATAATTTAAACAAGCAAAACCAAATTAAGGGCCAGCTC^ 

TCTCTCGTGGGATCATTGTTTTTCTCTTGATTCCCACTTTGTGGTTCTAAGTACT^ 

TAGCCTGAAGAACGAGATCAGCAGCCTCTGTTCCACATACACTTC^TTCTCAGTATTGT^ 

CAGAAGCTGACTCTAGATCTGGATCCGGCCAGCTAGGCCGTCGACCTCGAGTGATCAGGTACCAAGGTCCTCGCTCTGTG 

TCCGTTGAGCTCGACGACACAGGACACGCAAATTAATTAAGGCCGGCCCGTACCCTCTAGTC 

TATTACGGACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTA^^ 

TCCCCCrrTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGOSCAG^ 

AATGGCGCTTCGCTTGGTAATAAAGCCCGCTTCGGCGGGCTTTTTTTT 
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pi>34: 

GTTTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCG 

CCCGCCTGGCTGACCGCCCAACGACCCCCXJCCCATTCACGTCAATAATGACGTATGT^ 

CTTTCCAATGACGTCy\ATGGGTGGAGTATTTACGGTAAACTGCCCACT^^ 

ACGCCCCCTATTGACGTCAATGACGGAAAATGGCCCGCCTGGCATTAAGCCCAGTACATC^ 

TTGGCAGTACATCTACGTATTAGTCATOSCTATTACCATGGTGATGCGGTTT^ 

GGrrTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGrr^ 

TTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTAC^ 

AGCTGGTTTAGTGAACCGTCAGATCCGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAG 

GGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCG^ 

CCACCTACGGCAAGCTGACCCTGAAGTTCJ^TCTGCACCACCGGC^ 

CTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTOT 

AGGCTACGTCCAGGAGCXSCACCATCTTCTTCAAGGACGACOTCAACTACAAGACCro 

ACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACCGC^ 

AACTACAACAGCCACAACGTCTATATCATGGCOSACAAGCAGAAGAACGGCATCA^ 

CATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGA 

ACAACCACTACCTGAGGACCCAGTCCXSCCCTCAGCAAAGACCCCAAC^ 

GTGACCGCCGCOSGGATCACTCTCGGCATGGACGAGCTGTACAAGTCra 

CATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCm 

AAATGAATGCyATTGTTGTTGTTAACTTGTTTATTG^^ 

ACAAATAAAGCATTTTTTTCACTGCATTCrAGTTGTGG^ 

GGTGGCACTTTTCGGGGAAATGTGCX;CGGAACCCCTATTTGT^ 

GAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGT^ 

TTCCCTTTITTGCGGCATTTTGCCTTCCrGTT^^ 

TTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCC^ 

TCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGaSCGGTATTATCCrc 

GCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACrCACCAGTC^ 

AGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTT^ 

GGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTaSCC^ 

TACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAAOT 

ACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCA 

GGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGC^ 

■GTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGA^ 

ATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATAC^ 

GATAATCAGAAAAGCCCCJVAAAACAGGAAGATTGTATAAGCAAATATTTAA^ 

CGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAAC^ 

AGCCCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTArTAAAG 

CGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCAAATCAAG 

AGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCGAAC^ 

GAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGra^ 

ATGCGCCGCTACAGGGCGCGTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACC^ 

GTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCm 

GGTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGAT^ 

GTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCnTCTAGTGTAG 

TGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGC^^ 

GGTTGGACTCAAGACGATAGrrACCGGATAAGGCGCAGCGGTCGGGCTGAACGGO 

GAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGOSCCACGCTTCCCG^ 

GGAC^GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAA^^ 

ATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATXm 

AACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCT^ 

ATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGG^^ 

GGAAACAGCTATGACCATGATTACGCCAAGCTACGTAATACGACTCACTAGGCGG 

TTGGCTTGCTTCCGCGGGCCAAGCCAGACAAGAACCAGTTGACGTCAAGCTTCCCGGG^^^ 

ATTCCTGCAGGATTCGAGGGCCCCTGCAGGTCAATTCTACCGGGTAGGGGAGGCGCTTTTCCCA^^^ 

GCGCTTTAGCAGCCCCGCTGGCACTTGGCGCTACACAAGTGGCCTCTGGC^^^ 
CCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAG^ 
AGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACC^^^ 
TGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCG^^ 

TGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCGAAGGTCCTCCCGAGGCCCGGC^^ 

GCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCAGCC^ 

GCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATT 

GACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCeGG-TTOT^ 

CCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGOXJCTATCGTGGCTGGCCACGACGGGCGT^ 

CTCGACGTTGTOVCTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT^ 



TGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCT^ 



GAGCATCAGGGGCTCGCGCCAGCCGAAOrGTrCGCCAGGCTCAAGGCGCG^ 

CCATCGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCC^ 

TGGCXSGACO^CTATCAGGACATAGCGTTGGCTACCCGTGATAT^ 

CTCXJTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCC^ 

TCGATCCGTCCTGTAAGTCTGCAGAAATTGATGATCTATTAAACAATAAAGATGTCCACT 

CATACTTTGTTAAGAAGGGTGAGAACAGAGTACCTACATTTTGAATGGAAG^ 

GGGATTAGATAAATGCCTGCTCTTTACTGAAGGCTCTTTACTATTGCTT^ 

TTTAAACAAGCAAAACCAAATTAAGGGCCAGCTCATTCCTCCCACT^ 

CATTGTTTTTCTCTTGATTCCCACTTTGTGGTTCT^ 

GAGATCAGCAGCCTCTGTTCCACATACACTTCATTCTCAGTATTGTTT^ 

TAGATCTGGATCCGGCCAGCTAGGCCGTCGACCTCGAGTGATCaGGTAC^^ 

ACXSACACAGGACACXKIAAATTAATTAAGGCCGGCCCGTACCCTCTAGTCAAGGC^ 

CCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCC^ 

AGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCG^^ 

TTGGTAATAAAGCCCGCTTCGGCGGGC'i-riTlTrX 



FIGURE 3B (Continutcd) 
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GGACATGGACTGCTATCTGCGTCGCCTCAAACAGGAGCTGATGTCCATGAAGGAGGTGGGGGATGGCTTG 
CAGGATCAGATGAACTGCATGATGGGCGCAGACTGGGCTAGCTGGAGAGAGACAAGAACCAAAAGCACAG 
CCTTCCTGTGTGATTTCTACAGCCCCCAGAGCACCATGGACCCAGGGAAACCCAGGAAAAACGTGCTGGT 
GGTGGCTCTCCTTGTCATTTTCCAGGTGTGCTTCTGCCAAGATGAGGTCACCGATGACTACATCGGCGAG 
AATACCACGGTGGACTACACCCTGTACGAGTCGGTGTGCTTCAAGAAGGATGTGCGGAACTTTAAGGCCT 
GGTTCCTGCCTCTCATGTATTCTGTCATCTGCTTCGTGGGCCTGCTCGGCAACGGGCTGGTGATACTGAC 
GTACATCTATTTCAAGAGGCTCAAGACCATGACGGATACCTACCTGCTCAACCTGGCCGTGGCAGACATC 
CTTTTCCTCCTAATTCTTCCCTTCTGGGCCTACAGCGAAGCCAAGTCCTGGATCTTTGGCGTCTACCTGT 
GTAAGGGCATCTTTGGCATCTATAAGTTAAGCTTCTTCAGCGGGATGCTGCTGCTCCTATGCATCAGCAT 
TGACCGCTACGTAGCCATCGTCCAGGCCGTGTCGCGTCATCGCCACCGCGCCCGCGTGCTTCTCATCAGC 
AAGCTGTCCTGTGTGGGCATCTGGATGCTGGCCCTCTTCCTCTCCATCCCGGAGCTGCTCTACAGCGGCC 
TCCAGAAGAACAGCGGCGAGGACACGCTGAGATGCTCACTGGTCAGTGCCCAAGTGGAGGCCTTGATCAC 
CATCCAAGTGGCCCAGATGGTTTTTGGGTTCCTAGTGCCTATGCTGGCTATGAGTTTCTGCTACCTCATT 
ATCATCCGTACCTTGCTCCAGGCACGCAACTTTGAGCGGAACAAGGCCATCAAGGTGATCATXGCCGTGG 
TGGTAGTCTTCATAGTCTTCCAGCTGCCCTACAATGGGGTGGTCCTGGCTCAGACGGTGGCCAACTTCAA 
CATCACCAATAGCAGCTGCGAAACCAGCAAGCAGCTCAACATTGCCTATGACGTCACCTACAGCCTGGCC 
TCCGTCCGCTGCTGCGTCAACCCTTTCTTGTATGCCTTCATCGGCGTCAAGTTCCGCAGCGACCTCTTCA 
AGCTCTTCAAGGACTTGGGCTGCCTCAGCCAGGAACGGCTCCGGCACTGGTCTTCCTGCCGGCATGTACG 
GAACGCGTCGGTGAGCATGGAGGCGGAGACCACCACAACCTTCTCCCCGTAGGGGGCTCCCCTGCCCGGA 
CTACAAGGACCTCTCCCAGGAGCCTTAATGTGGTGCACACATGCACAGACTCTCCATCCACCGAATTGCT 
GCTGAGGGAAGAGCAATTCTGGCCAGTCAGGTTGACATGAGGACCTAAGAAACTGCTTAACCCCATCCCA 
CTTATAACTACCTCAACCAAAGCTGTAAAAGATATGGCTGAGAAGTTAACACTCAAGCCAAGACAGCTAT 
CCCCAAAACGACAGCCAAAAGTGAAAGTGAGAGGC'TCCACACTTTCCGGAGTGAGGGATGTGGGGCCAGT 
GAACACCCTGGTTGAGTAGTCTTCGGAGGCCTCTGAATGAACCTGCTTCTAGCTTAGAGAGATGTCCCGG 
AGATTCAAGACAGAGCTTATCTCCACACTTAGCAAGCAAGCAAGAGATGACAGTCTCTCTAAATGCTCCC 
ACAGAGCACCCCTGCCCCTCCCTTCTGCCTCTCCACCGCCTTTCCTGAGGTCCAGGCCACACCATGACGC 
TGAGGCAGTCCCAGCTGGGGCTCTGGATGGCAATGACAAGTAGTTGGGTCTCTATGATGGGAATAAAAAG 
GTAGGGGAAAGGTGACAGGAAGGAGAGAAGGTGACOCTGCTGGCTGACAGAGGCCAGCAAGCTACTTCTT 
TGTTCTCTGTCAGCCAGCCACTGATACCTTTCCTCATGTTCTGCTTTTGATTCATATATCTTTTATGAAG 
AAACAAATAAAAAAAAAATTTTCCCTCGAGGAAACAACTTGG 
(SEQ ID NO: 19) 



Targeting Vector (5' arm: 200 bp flanking neo insert): 

GATGACTACATCGGCGAGAATACCACGGTGGACTACACCCTGTACGAGTCGGTGTGCT 
TCAAGAAGGATGTGCGGAACTTTAAGGCCTGGTTCCTGCCTCTCATGTATTCTGTCATC 
TGCTTCGTGGGCCTGCTCGGCAACGGGCTGGTGATACTGACGTACATCTATTTCAAGA 
GGCTCAAGACCATGACGGATACCTA (SEQ ID NO: 21 ) 



Targeting Vector (3' arm: 200 bp flanking neo insert): 

AACCAGCAAGCAGCTCAACATTGCCATGACGTCACCTACAGCCTGGCCTCCGTCCGCT 
GCTGCGTCAACCCTrrCTTGTATGCCTTCATCGGCGTCAAGTTCCGCAGCGACCTCTTC 
AAGCTCTTCAAGGACTrGGGCTGTCTCAGCCAGGAACGGCTCCGGCACTGGTCTTCCT 
GCCGGCATGTACGGAACGCGTCGGT (SEQ ID NO: 22 ) 
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